Protein tyrosine phosphatase activation during nerve growth factor-induced neuronal differentiation of PC12 cells.
We have studied the role of protein tyrosine phosphatases (PTPases) during neuronal differentiation of PC12 cells. Nerve growth factor (NGF), a well-characterized differentiating agent for these cells, led to a decrease in DNA synthesis within 24 h. This was accompanied by a 2- to 3-fold increase in the activity of PTPases, measured as the dephosphorylation of polyacidic or polybasic substrates phosphorylated on tyrosine. PTPase activation was independent of cell density and proportional to NGF concentration, with a half-maximal effect occurring at 0.35 nM. High-performance liquid chromatography size exclusion chromatography revealed that PTPases with molecular masses of 550, 300, and 60 kilodaltons were activated in response to NGF. Additional studies showed that the presence of NGF made PC12 cells refractory to the mitogenic effect of epidermal growth factor. Our data indicate that NGF-induced neuronal differentiation and growth arrest in PC12 cells are associated with activation of several PTPases. We speculate that PTPase activation in response to NGF may inhibit the mitogenic actions of other growth factors.